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»m jvxfemm&msmmoV'C ^xswt^fcin viv 
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mxvtzz^b ^wmt-r^mmm^M-r^m^^^^mmM^m^in vivo 
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^-y=f^^^^K\ (decoy) mm, *5 £t>* y ^IfV A?r^-r-5 0 

iM/>-^f— (Sullenger) [6 3 ir/W (Cell) 6 0 1, 1 9 9 0 4o£tFl 0 
1x^-^7— • T ^ K • -feA- • ^-o (Mol. Cell Biol. ) 6512, 1 

990] ryf-fey^ia/tfcttT^^Hl^n-Kn^^ytRN 

LTV>6„ r t RWA-TARm&fe^fc<omVfoftmffifcfemi££frX^ft^ : 
<ftj£$*v?\ ^^^Jll*o-CV^S^li:*5^gf^^:^$i^-cv^S 0 tat -TARfBS 

-f-lfVh (Izant) b [17yf7^' Dt-f •7yK-7^^ny^ 
>- h (Antisense Research and Development) 371, 1 9 9 1] (i, T>"^± 
^hCATmiK^lzm&lsfr** *7 s nRNPitfH^-£riE*6L-T^6 0 (E^^tt 

* s nRNPfig- S§W^I*K"e«lti-rS iff CTl^o 

drV^T (Gilboa) *5 «fc tfiJ- U iotf — (Sullenger) (DW0 9 0/1 3 6 4 1 
J5j;0^7 (Gilboa) «W0 8 9/1 1 5 3 9li, BUtB^Mi*-f-5^^fB«c 



(4) ^¥8-5 0 5 8 7 2 

ffiittis l&Gkffilfol o n<D*.%t£*A'iJ* : 7 (TA"<—y (Alberts) ^ ^ 

• s<4 ^vi?— • • if • -feyW (Molecular Biology of the Cell) 
16-17, (Garland) ttSKKfc — 3— ^, — a — 3— ^jWl 

9 8 3) ^T^^-lr^^fcfir^^RNAPfi^jr^fc^:^ £$fc^fc„ rtb^ 

^wii, m 5 5 -i o*(Dmte&mfofimftm^feirz>\^ifat>b~r. 

Z> V&WM * V ^f^^©#16!lm R N A «t 1/ - m R N AHflft h * \ZM¥WS I- 
^/^{bi^k^"^*;^ [7VW^- y (Alberts) ^U^aL^— • ^^"O 
v 5 — • • if • -fe/U (Molecular Biology of the Cell) 4 0 9, if— 9 ^ K 
(Garland) ttSM±, — 3— ^, — a — 3—^*Nl 9 8 3] 0 

La>Lfc3se>, im^rna^, 

yARNA*fcf*DNAdS^q9E-f-5^r.?>"C&5 [tvI^ (Telch) , RNAl 
(RNATumor Viruses) (!7^^ (Weiss) hM) 2 5-2 0 8, =1 

—;v k • ^^°y • ajjRifc, =1— /p k • ^y • = a 

— 3—^, 1 9 8 4] 0 mmk¥fg;&lZ-$3l?Z>^(Dl 0 O^ffiFOH^fi, r>^/P 
^ <£> y / J» R N A *5 J: tje D N A % #0B Jfe <Z> R N A *5 <fc Tf D N A <D g8 *) ^ E> I J -f" 

*wii&asij^^fcRNA?&^jSr«e«i'fbbTv>fc (-tr-cra, «rnaii, 



(5) %fW¥- 8-505872 

Lfctt-^/W^JW:* SaSmBfte^^vl"** 

<ttDNAW^fc# (i-^T^&#ire<fc<fcik*xfc) rna^ii dn 

A$H=-a>bin vivo-C^^"C#6^ (lutein vitr 0 -e7MT?#) , -^fL^te? 
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So 

\z.MisX*:<7)mm<D%)M:Zftvmz>£? mmmM^mmm^^m^xiiLW: 

^tatt^o mm^y-r^^ &?&ibz>%m\zmffi<k 
^^iyv^M^m^^^m^xmM 1 \^n.^n^^k^x%^(Dx\ mm 

Wllfi, 0fl*.fc£x ^Fp^/^ (HIV, HTLV I & II, {font h ' u 
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Fo^y^, ALV, RSV, h y • ^l^'f/^fciWtiiro- V V V • i" h 
B r?-^ MoML V^it^ftilOO-v^^ • kfP $4^7*, F e L V jo <£ £*fi& 

y^^y-^^/U) dibits RNA^^/^y/Affi^^/f;^y/A^s"¥ 

^V^vvK 0»Jx.^> HSV I, ftbtR-TTV V4 ^^h^Mo 
V 4 Asfo^ HIVOReVJttx^yb, *3 J: T* # 

MfetRNAs e «r#SW^^b-t"S-e*>?>5^P l 9WIREg j f : --RNAs 

PWf^fctfxDNF k B — RN A s e 7lfif) ; IfflflSft^ b< tt^F^CO^ 
W^WIfR&^^^W^^t-O^S^^ttyt-t-^-C^RNA, DNA % *fcfi 
ISI, ilRH^NFKBi^L, ^OH I vafte^^gMfc^fc 

®BFf^$tbS-e*>^>5 RNA ; *3 £tmMift^l#fl^>^Vvi^m^5/h£ 

<5„ jtfriEUfc^MbiM*. V4;\s*mm<DmMkteZ>M&)k&K-RNAtifc 
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0!J;t«, H I V$m<D, V tf^-f AfeiWtfeORNA^-^ t U^iMSrgfe 

(RRE) (y&l^ (Cullen) £>, 5 8t;V (Cell) 4 2 3, 1 9 8 9) £11.* 
ttRNAIdpl^bTteiS^^T, iSit^HIV RNA^*^- ; etL$:*^0f 
fc^-c^S (y— (Lee) lb, 4 — (New Biol. ) 66 

, 1 9 9 2) „ 

M«t5 r i t iot?fcSt5 - i: 5. MZ-i*. HI VWRREE^© 
r e v <DUffi\\L\Z.&^(DW&%^^*^Y*^^^%*c* : 7 r e v — RNA s e 

h i vm^{£^tmmk~rz> 0 

(Szostak) ,17 TIBS 8 9, 1 9 9 2) „ r*L?>(£>£je Lfc^^ 
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MM 

HI 1 AfiU h n ^/f/W*.^^ — B 2 A^r^i-^^lll-efoi9 ; El 1 Bf3W hn 
^/W^^N2A : H a m/3 £^HHi*:iI|-e& 9 ; HI 1 Cftl^FP^^ 
^/^5/dr^^BJJS^*5tt-5^^^^cB 2 A RNA^il^^^-f-^^HI-CfcD 

1112(3:, fc^rnxm^^Z^^V)/^^-^—^? V (hammerhead) • V /J^if-t' i»^E- 

f—^^m-rm^mxh^ 0 

, ilK^ttfcin vivoy ^f-V^t-J;^. (>?^^^i©i^(aot*Lfc) 

«fcl*!J ^if^T A^ffl^-g-tf (IM/^v^— (Sullenger) f>, 10 ^l^-f 
9— • K - ir y 3-9— • /^toS?- (Mol. Cell. Biol. ) 6512, 19 
9 0 ; IM^S^— (Sullenger) *b, 6 3 -fe/U (Cell) 601, 1 9 9 0 ;t 
— </> (Sarver) 24 7f--f^^;* (Science) 1222, 1 9 9 0) 0 in 

vitro-C^^/^RNASr^SW^Wf^SfilWy 'W^f A(D^f4, in vivoi- 

V^fc (-fefc (Cech) , 2 6 0, JAMA 3 0 3 0, 1 9 8 8 ; *Jj;r>'P 
(Rossi) , 



(10) 4**3p8 - 5 0 5 8 7 2 

• HrW ■ s^tf-T? (Curr. Opin. Biotech.) 3, 1 9 9 2) „ 

tti<t< $ s * t-, <Dmm& wm-r z> mm^m. s *t & *t 

^e>4V\ in vitrotd*5ttS JJ A|ftfrtrans-{5O^J£<0S££te* R 

n — uy^ (Lawrence) 8 7 v— rV • 0["f • -^vW • T# 

7*5— • • f-^^>-i/X (Proc. Natl. Acad. Sci. ) 5420, 1990) 
0 in vivo^tfS ^-f/^RNAO^^Ellj'fbtty tf^V J±K1$~t Z> <DM 

^-T ^ * PEMJ <£>ffi;ffl * £r wrti i -f S r t {J: J; o "C * <^®Jf^ffl Sr i£T * * S o 

*t3ft$tbs. nutans fl&^^^r^^iKSUfegfe^-rs^^^-e^So 
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— (13 1 ASS^T/l B) &&M9rCfQ^i£o l/bnW^^-B2 
Ate, 1 a c Zifrfs^-Sr-a^-t" 6 (Markowitz) P>, 6 2v?t" 

■^-/U • • ✓ V n v v 5 — (J. Virol. ) 1120, 1 9 8 8) „ 

2m(£>^>~^— F • y^if-CA (ty—U>"<y? (Uhlenbeck) 3 2 8^ 
-Y^-V— (Nature) 5 9 6, 1 9 8 7) laot, ^1 a c Z^n-Kf5fe¥ 

(C'fgfflUfCo W ho^>f/l/^^- N2 A : Ham|3 1 GteilW^ — # — n e 
o«*5J:^^-^yK' !J3l?if>f ASr = — Ki~-S„ ^^N2A:Ham 

i3 2Glt lac zm^PlfVMte&Mm^ti&WMk-r&^^—^y K© 
79v*y^r- ^^E?!I^*3ttS^Srl»v^l^— "CfcS (02) , 
rftktfV^^ — fi, B2Al/hn^/W^^^- (E86/B2A) 

£t^^£-fr£fc£>{3lffll^c (-^^rilfyy (Markowitz) 6 2, 

/!/ • ft-? • n n (J. Virol. ) 1120, 1988) 0 E86/B2A 
»i-*5V>T, (rI — <D 1 a c Z£r=t— 2 oOE&J £*bSSift£# 

(H1C) 0 |E?fl:©V^< ^limRNAt Lti#, fiJIR<^fc#>}££fflfl£g: 
^$£n&£*L6 0 rtlf)©mRNA©fiSfll j3 -jfy? his?— 



(12) fif$¥8-5 05 87 2 

mi. /<y*^?n } !&frh\mtrz> i a c zsr^-R-r&^-r ^^(Dtim^m^. 

bfe, Moloneyv^^Sik^^^r/^ (MoMLV) s< y 3=- -y A" </> %&^~fZ> 

mm^m^J^X^Xm^^tl^ (Mann) , 3 (Cell) 15 3, 19 

8 3, =?!7 (Goff) , 1/ hn^^f^fcit;^ (Retroviruses and Disease) 

• ^4=3- (Hanafusa. H. ) „ • =^4 (Pinter, A.) fcett)^ 

/W>- • • -f — (Pullman M. E. ) $g) 1-19 (TJj? 2 5 • 3/1/ .X • 

yn-^l/^ff -7 K (Academic Press, Inc, ) 1 9 8 9) 0 
i^MoMLV^r^^V KfbttlfllSrfUffl Ut, Jtl- 1 a c Z^y^—^y K • y # 

fc„ B 2Afcj:0N2A : H a m 0 ^^faJtefc^T, B 

2Afcj;t) J N2A:Hami3(^t5RNAii > ISIR** <£ Xfi'* V ^ ^ 

m^t-o#^^h^ti-5 (11D) 0 J^S^jfet^V^T, B 2A*5«fctfN2A 
:Hann8y;^RNA(E?ftfi, MoMLV=3r ^ ^ K-ftttlflt^ «fc o ^^^^ 

ooy/ARNA^ttswT*, SK-ss-tt^y aKif-f A-^yy-^tt*^ 

y$r— v^^fr-S (@1D) (✓VW* (Varmus) RNAlg^;W ( 

RNA Tumor Viruses) (rM • (Wiess, R. ) , 'r^i'f- • (Teich, N 

.) , ^/W^-^-Y^ (Varmus, H. ) *5 «fc 7 >f >- • J (Coffin, J.) ff) 
3 6 9-5 1 2 (3-/I/K • ^y^y ^ • ^-^-fflMi, = — /H** • ^^y >- 
^ . -^—g—^ 1 9 84fci^y^^ (Panganiban) 2 4 

1 f->f ;n^;* (Science) 1064-1069 (1988) ) 0 t£oT, 
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k • d WA^ttt-fcoT, mmm&~tib(Dys j*RNA\zmfe»tmx* 

#Px.T, mRNA^LTK 1 a c ZfeitfHamj3fe?ft|j;«ft$^ 
v^5-efc^. 0 fTOft<bte\ 2oco^^{i, «^feff±OSEgg|fo5gP{i^— 
Wfc^tWb^n !>-f y^^b^^-t"5^b~e$>?> (n — 1^>-^ (Lawrence) b, 
8 7 V*— • g -^/P • 5 " • • 1M ^ ^ 

(Proc. Natl. Acd. Sci. ) 5420, 1990, /VW^ (Varmus) £>, RN 
AK^^-f/I^ (RNA tumor Viruses) ' T—/^ (Wiess, R. ) , ?~ 

• (Teich, N. ) , ✓Vl'-vX • =c^( ? (Varmus, H. ) & ktf^? 4 1/ - J (C 
offin, J. ) M) 369-512 ( — JV K • ^-^U ^ • ffiJRtfc, =f — 
/l^K • \/>f - ^w*-, ^^ — 3 — ^, 1 9 8 4) 0 mRNAlt 

BR£tL& (^—7° (Raap) 197 zc^^^.-fe/l^. l/^ (Exp. Cell Res. 

) , 319, 1991). t£oTv t by ^if-r A^oiaSSRNACO^Bf^ 
AS»Jiart(DSftRNA<Dtrans-^0»fS:*g3ft-rSJfce>«, h^y—Mm 

^(Dm.^t&mVM't&frMZ., N2A:Ham)31 Gfej;0N2A : Ham)3 2 

-i~Z>*y =r*?i<'*7- F£r^^— N2 A<Dztfy ^ n — ^^gpf&fO^- £ I- 
iot^o-yjbLfc (HI2) (/N^^^-/t?^n^ (Hantzopoulos) b, 8 6^" 
n v'-fV >^X • • 3 -?vW • T # 5 — • Hr-f • t/fxyi/X (Proc 
. Natl. Acd. Sci.) USA 3519, 198 9) „ ^fS^^-v— KE 

HamjSID (0 2) &N2A^ffALT, £ tl b<DmWl\Z*5tf 3 y 
^^^)figtt(-oV>T©^BS«Jr LTffcLfc Hamj3 1D(t Ayv-^;/ K 

• y tfiJV ACftjjI^Ttfc^T^- <D*9 YXtttt-f* (0 2) o 
a>fl>5^&£Ml*in vitroT^^— y K • V A©ttfflB&t££r« £ ^ 
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i"Sr.^*S^$ttTV>6 (;W7t- (Ruffner) 2 9 $ X V V — (B 

iochem. ) 10695, 1 9 9 0) 5 

N2A : Ham/3 1G« N2A:Hamj32G> N2A : Ham/3 ID, 

7i^Lf: (•v/W^lfyy (Markowitz) 16 7^DBi/- (Virology 

) 4 0 0, 1 9 8 8) 0 f7^7x^ h Lfcfflll&<H&J6^<E>G 4 1 S<DWM\Z. 

ifc&^-rzmmfabmm^, io©m (mod i:tio , e8 6/b2 

ilM^ F7^7x^->3 ^(DiXfrV fcE 8 6/B 2A(I#AU, E 8 6/B 
2 A«^O^n— ^Utt-BiiS-f - *^ 1 a c Z3§3l<^iirtiE&^M£lE]®Lfc 

o 

iffAU/cE 8 6/B 2 A»^i|I$^ *WJtertfc#£-r5/3-#7* h 

t£i&tefco# x feir^Rjiwia^ejttj^-t-Sn e o , *3«fo s i a c z^-f/w* 

7J«-o£##f LTc: (03) o fcHSi^*— , N2A*fcttN2A:Ham|3 1 
DSr-g-Wi"5>BBIia^Jt(SbT, ttllH*^^— K^* — , N 2 A : Ham 
/3 1 G*5iO ? N2 A : Ham/3 2 G ^*ef^"!~<5i!ffl)]&"£\ /3 - g a 1 f&t£<E>^Tj&/j: 

R ^-r/U^7jfii5{3l3l^{i^^b*L^^o^i 0 U^U^^??, N2A: Ham/3 1 
G£5J;I>*N 2 A : H a m/3 2 G -^#mffefab<D 1 a c Z ^/W^fffitt, >tfflg 
^^^-ttilffltetJtfetT9 0-9 2%^>Lfc (IH 3) „ 

fufELfcHfi^&^-C, 1 0 4 E 8 6/B 2 AiTOSr 1 0 COMO I "C^lfe^^r 
, 1 a c Z ^*Mte£T$m.&n*£&(DWP\^%T Lfc 

- 1 o%c^5^v^Tn^y ^ifv^«^^^<«^b^bycia^^:^-rs 

fc#>^, N2A : Ham/3^»BJ1££G4 1 8Tii#^U 1 acZ^/W^ffi 
*J<t^I6f4g©^>toV^rs'-fe^ bfc 0 N2A:Ham/31 G*3<fc'C*N 
2 A : H a m j3 2G^tt^G4 1 8il^LfcE 8 6/B 2A»b4SL 
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it 

i a c z V4^*£>mte, ^^^-^tt5G4 i 8m^mmtitm.\^x 

9 5-9 7%M'>bfc 0 i^e><Z>#iej!&-Ci8 - g a 1 fiH4<Z>»4>fi®«> k*L 

mm^wm-rz 1 a c z^;^©st©3-5%it 

% 20(D1 a c Z^y A(D 1 0©^;^t^/^^^^ti*t6 !)©T* 
£>^5 (ilD) 0 RNAfyi.C^^^y^MtLT^^T'fcS^f) 

fi£ N ^/WtfC0|«ll%^2o©l a c zyy A^tt6ifi^ti§-efe 

^2(7>H^^*dV^-C, 1 0 4 E 8 6/B 2 ArNHJ&£r«>5r COMO I T«fe$-ttT 

r^Lb^J}&^^ttS^-r-5 1 a c Z ^/W^ffi^lfiiFOl^/Md^P^S^Sr 
*^bfc 0 ^SJ&tLfc^t <. N2 A : Hamj3 1 Gfeit>*N2 A : H a m j3 2 
G^PbTfi, MO I & 1 Ofrh 2&l^L0. 4 £T*f&T J-t^ 1 a c Z 

$^s©lJifflv^^ N i a c z^flsii^jfe^bttier btefrolt (04) „ 

^ftte, 1 a c Z ^^/^^0<^Pfi*^dr^^7^'fbV^/l/-'>-r/^PI# 
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Sit 5Ct «rKHH-<5-0*>5 5. ISIIW©«Pffi*5«tU5««l^lWI--C&5 i: 



*L<D{&<£>RNA, DNA^/c{*ftilCO^Jt[^^^+^^^0f'fL^^ ^(£>$)W 
RNA(Q^ 

£fi, ^?Bf N F k B RN A^in vitro-CSliR-f -5 ~ k 6 Q 

#^ RNA^— /^SefNF k BiftW^a^- M, iiett-^ 

in vitro-C£jg£-tir<5r£as-C#5 0 9rMa>3c&ffNF k Bt^tSRNAiS 
4it^*T'r©/n-t^OTfS 0 H I V^&NBJ&^&V^T, fl*a>5£jeL 
fcRNAIiNF kB»U te^H^fciGo-CH I vate^#Stf>SME{^0f 
f^ix^ gRNA^-^NF k BMft^/^CWJ^f Cri 

iaot, iRNA^ffl^x, i&mm mz.&* Si-hiv5Wa) &hi 
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, frfr&RNA&m\<^xmmM&wmMmmiz.mMk^&^bfcx% ?> 0 mx.t£ 

— ^M-rSgBfet^^m^b^^-rS (^7^ (Zhang) ^.fctfn;* (Roth 
) „ 8 8 7"p ->"7^ • • t'>3 • T^f ^ • • t^xy 

(Proc. Natl. Acd. Sci. ) USA9 8 5 8, 1991) 0 RNASrin vitr 
oX^m^Xt^^iKm^^^^:^^ bftX$Z> 0 RNA©y- /W£r 

■c#5„ &vve, *i«#«fe (fli&tf, ^y^^-if^^) lao-c, wtt 

NA^iE$tL«^-CS^i"5 (^T-f (Tsai) 8 9^nV-fV^X' 

. •^-v'a^U •T^f$- 1 it"? • i^-Y^^v-X (Proc. Natl. Acad. Sci. 
) USA8 8 6 4, 1 9 9 2) 0 |5jB#{^ ^A-^r 7— Bi&iZltti^ < 

(DilkO^ 7 * ^ ^ _ $BJJ&_h<£> W-tr ^ — Id^-f 6 $ 2 tf> R N A %*EM £ - 
b&XZZ> 0 JSfev^-e, 2o©RNA^K7^y^^-fr, */c«— Hlfm^fife 

lt, g sfei^m»*5j;t/g a^ttB -mis mm&mm-r&mm 
m^MT%mmitis^^&Km-tz>~bftx$z> 0 ro^f-b-c, mmit^ 



(18) 



&m¥-8- 5 0 5 8 7 2 



tf-f-MzMte Lfc^T* 7 T RNA^^ a - D NA^»|lft 

% /n^^^^?IH5:im5 0 ^OJ:5(-b-C, in vitroT* E>HH 

tL^BfMogpR^tt^ait-rsr ttf-czzo mm^hi^ m<Dmm&}tei£ 

<D%£M, H I V^^^V^/M^v^cift-H I V y 4?if-T A*3^- Ki"5 

rnam^5 0 fet-H i vy ^if^rASr^^ri-sjNBiiadSH i vM«fco-as 



(19) 



¥ri&¥- 8-505872 



^mmxmm^t^^^mm^^-v-r^m^^m^^x, v^^o 

-C#5 0 #»J;Lfc£, h y &lfo.?E<7^/W* (ALV) RNAWtS «t 5 {-^ft^ 
tlf- y 4?^V i tflKA L V ^ /l^ y ^^^^y-T/U(DM^J^^'r^> 

ytCjoV^X, -f-^-C^jHBJiatt^r^^tFi-ALV h^^^i/— ^ (transgene) & 

— jtew^x #m^Jt-ov>-r^#^7 f y^^y zfupyj*^ mmfHrnmit^m-r 
zmvmm&WL, m^x<D®m<vmw^m&%:%xz>xh?>? 0 &mtvx, m 
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^/B^#6vKo^<^y^y;fr&:te : 
a. y TKy— ^tf-.o^^/Hb 

^f*, turret ft v\, £v^©Wu y ^f-V Ati/h$7&sife^«t 9 t>«3twa> 



(21) - 5 0 5 8 7 2 



^"7° • ;* h?^f 3.7/^ • ;*VV (Curr. Op. Structural Biol.) » 19 9 2 
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